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(54) Title: LOCATION-BASED ADAPTIVE RADIO CONTROL 



(57) Abstract 



A method (200) and 
apparatus (100) is pro- 
vided for a radio having 
adjustable operating par- 
ameters to adjust at least 
one such adjustable op- 
erating parameter based 
on the current location of 
the radio. Operating par- 
ameters which may be so 
adjusted include, but are 
not limited to, the follow- 
ing: transmitting power 
(106, 107), operating chan- 
nel, operating band (103, 
104), modulation type, 
modulation index, fre- 
quency deviation, squelch 
setting, channel spacing, 
control channel (109, 110) 
(for trunked communica- 
tions), noise blanker char- 
acteristic, and receive 
bandwidth. The location is 
determined by the radio 
(101). 
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LOCATION-BASED ADAPTIVE RADIO CONTROL 



Background of the Invention 

This invention pertains to radios. 

Two-way radios have a number of operating 
parameters including, but not limited to, transmitting 
power, operating frequencies (channel), operating band, 
modulation type, modulation index, frequency deviation, 
squelch setting, channel spacing, control channel (for 
trunked communications), noise blanker characteristic, 1 
and receive bandwidth. Of these parameters, some are 
fixed, while others may be, to some degree, variable. 
One example of a parameter which is usually, but not 
always, fixed is the modulation type, such as FM or AM. 
One example of a parameter which is usually, but not 
always, variable is the operating frequency or 
frequencies (channel) . 

At a given time, it may be desirable to adjust 
the operating parameters in response to the current 
operating environment to obtain optimum performance. For 
example, it* may be desirable to minimize interference to 
other users. ■ t . ■ 

A significant; factor in determining the current . 
optimum operating parameters is the geographic location 
of the radio. As an example,, acparticular radio 
operating. in a densely-populated area, such as downtown 
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Los Angeles, California Bust contend with f among other 
factors, a relatively large number of other rradios using 
the same, frequency spectrum? . . As a result, the available 
frequencies (channels) may : be limited. Also, ;the radio 
must limit its transmitting? power to avoid 'interfering 
' 5 with neighboring users. ,pn the other hand/ if this 
identical radio were located in the middle of , a 
sparsely-populated area r such as Death Valley/ 
California, it would . contend i -vith ! few :(if any) other 
radios using the same frequency spectrum. :As a result, 
more channels are available and the ^transmitting power 
may be increased to .achieve greater range without 
interfering with . neighboring - users/. - 

For radios which are fixed : in location, that is, 
non-mobile, usually .there are. ;.few- parameters, if any, 
which need to be. varied duringr*c3ay-tb-day operation. This 
is. because, the operating,.^ ; is .-relatively 

constant for the radio which is : due:/ to: .a liarge extent, 
to the fact that .the,. location, of the radio is fixed. 

For radios whose ..location is not f ixed (that is, 
mobile) , on the, other, hand, it is ; desirable for operating 
parameters, to be adjusted, whenever a-, change in the 
location of, the radio causes the operating environment to 
change. . For example, using our above example/ . if a 
mobile radio initially selects an operating? frequency 
band and transmit, power .while it is located in;* downtown 
Los Angeles, the, radio may need to- periodically adjust 
(change) these ..f requency band and power settings as its 
location constantly changes. during : the course of its 
journey from the downtown .area to. a final -.destination of 
30 Death Valley. ..Moreover,, JJfe also may j: be. advantageous to 
change other op,er;a ting.. parameters -during the course of 
such a Journey. L ; : ... ■ — 

Another situation where a mobile radio might need 
to adjust operating parameters based on its location 
35 arises in trunked radio systems. In such systems," many 
subscriber units share a fixed (and typically smaller) 
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. number of communication 'channels, in such systems, a 
, • ^common -control station uses a control channel, to allocate 
••• 'the shared -channels Amongst the subscriber units. When a 

. subscriber wishes 'tio^iace a caii, it first tunes to the 
control - channel - arid^£ransmits : a channel "request message 
to the control st^ion. upon receipt oi this message 
i: (and assuming an" idle channel is available ) the control 
station reserves, 6r' : assigns, an : idle channel for the 
■i. call, i The' control -station then transmits the channel 

assignment information r to the requesting subscriber via 
-the control channel; Upon receipt of this channel 
assignment message, the requesting subscriber unit tunes 
to the assigned channel and proceeds to' place its call. 

;• * A' possible - ' scenario 7 which might arise in such 
..trunked . systems -Is a mobile subscriber unit which travels 
•:in .geographic' region'-* served by trunked system A witbf 
A - associated .cmttfol- chaiih^i-' A", and' which Mobile subscriber 
,,. unit also travels- in* region B served by trunked system B 
; v ,-with ..associated control channel B; With present trunked 
20 radio svs tems, no convenient mechanism exists to allow 
the subscriber unit to easily and readily change from one 
trunked system to- another when travelling" in this wayf 
In general,- then, it is desirable for a mobile 
:.' radio to have- the ability to change operating parameters 
based oh its current location; Given this fact, the 
question arises of how tV effect "the desired changes in 
the : operating parameters.' While it is obvious the human 
operator could manually adjust the operating parameters 
to. obtain -optimum^ performance, 'this i could also prove to 
be risky." —This is because, due to humin error, the 
operator -may be mistaken as "to ' either ! the present 
location of 'the radio, "or' the 'current optimum operating 
parameters for the present location of the radio, or 
both. ■ •'•*-••• • '•-' -' ■ - ' : '- r " : -' ? - 
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Summary of the Invention ■ . 

Therefore, it is an" object of the present 
invention to 'vary. one or more operating, parameters of a 
mobile radio * automat Icaliy, and without human * 
intervention; based on the location of the radio. 
According to the invention, a method is provided, and an 
apparatus' described , whereby ~ one or mpre operating 
-parameters of a mobile radio ^may be varied automatically, 
and without human intervention, based on the location of 
10 the radio. , 



Brief Description of the Drawings a . ^ 

Fig. i depicts the location-based adaptive radio 
15 control arrangement. " \ ^ 

: s ;i Fig. 2 depicts a ' f low. diagram, illustrating the 
steps of the invention. 
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Detailed Description of the Invention 

The invention may be used with any location 
determining device or system (101),, such as I^ORAN, 
satellite global positioning systems,, or ,d.ead reckoning, 
and with any mobile radio having adjustable ^operating 
parameters . : Such location determining systems are well 
understood and need not be describee! here in any further 
detail. (In the context of this invention,, "mobile" 
refers to a non-fixed location radio, and includes both 
vehicle mounted and personally carried radios . ) *: 

The invention* (lop) is shown in Fig. ,1. 

Switch 1 (102) is arranged to select the 
operating frequency band of the radio. When switch 1 is 
in position designated "A", the radio operates, on the 800 
MHz band 1 (103). iihen switch ^ is t in. the. position 
designated "B", 'the radio operates on the 20 MHz band 
(104). ' ' ^ 
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Switch 2 (105) is arranged to select .the output 
power level of the transmitter. When switch 2 is in the 
position designated "A" , the output power is 10 Watts 
' (106). When switch , 2. is in position designated "B», 
" the output power is 100 Watts (107] ). 

' ^y 11 ^. 3 ( lb8 .j- is , . arranged _ to select the control 
' dhanhel of the 'radio. ^ When ' switch ' 3 is in the., position 
designated "A*, the >?o^rpl channel selected, is channel A 
(109). When switch; ;> is. in position designated "B», the 
'•control 'chaiwei'seiected channel B (110).. , 

The mobile radio' (120) is equipped- with a 
location determining device (101) which, in turn, is 
arranged to control the ppsition of switch 1* (102) , 
switch 2 ( 105 ) , and switch V (108 )''. In this""" embodiment , 
the location determining device (101) is capable of 
determining whether the radio is located in. location A 
, (the r Urba " r are * ) -. or . k oc *Qf> n ? (the rural area) . 

T^e%' r €he location determining device (101) 
determines the radio is located in location A, it causes 
switch 1 (102) to reside in position "A", thereby causing 
the radio to operate on the' 8 ; 00" M»z band. Also when ' the 
location determining device (101) determines the radio is 
located in location A, It causes /switch .2 (105) to reside, 
in position "A", thereby causing the. radio to. transmit at 
10 Watts power output. ";' Finally, when the location 
determining device (loi) determines the radio is located 
in location A, it causes switch 3. (108) "to also reside in 
position /"A", ther'eby 'caus^g the radio to use channel A 
as a control channel'. 

^.®?." t *i! ifc ! 1 ' oc ? tio .?. deterainiwg device ,. (101) 
determines the radio is located in location B, it causes 
switch 1 (102) to reside in ppsition M B M , thereby causing 
the radio to operate on toe 3b band. . Also when the 
location determining ieyice (loi) determines the radio is 
located In location , B,7it causes switch. 2 (.105) to reside 
in position »B«; thereby causing the radio, to. transmit at 
loo Watts power output. Finally, when the location 
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determining device < 101) determines the radio ie located 
in location B, it causes switch 3 (108) to reside in 
position M Bn, thereby L caiAsing the radifc to use channel B 
as a control channels „ ; 

Pig. 2 shows the flow diagram (200) of the steps 
8 of the invention* ^ ! 

The process starts with the radio determining its 
location (201) * If the radio determines it ie looated in 
a first predetermined location/ such as location A (the 
urban area) f the radio operates on the 800 MHz band 
10 (202) , adjusts the transmitter to 10 Watts of output 
power (203)/ and uses channel A as a control channel 
(204). The radio then returns (220) to its initial 
determining step (201) , and makes a new determination of 
its location. 

15 m this embodiment, if the radio determines it is 

located in location B (the rural area) , the radio 
operates on the 30 MHz hand (212), adjusts its 
transmitter to 100 Watts of output power (213) , and uses 
channel B as a control channel (214) • The radio then 

20 returns (220) to its initial determining step (201) , and 
makes a new determination of its location* 

What is claimed is: 
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^CLAIMS; 



1. - A method for -adjusting a radio comprising the steps of: 
in said radio: 

(a) determining said radio's* location; and, 

(b) responsive to said ^ determinktion, automatically 
adjusting at least one variable operating parameter. 
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2. A method for adjusting a^ fidio/ comprising the steps of: 
in said radio: 

(a) determining when said' radib is located within a 
predetermined region; and, :.*■».-• 
5 4 (h) ' responsive 5 to^ said deferminatioh, automatically 
adjusting ~ at least ; one variable operating parameter. 
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\ ... 3 . A method . for . adjusting a .radio, comprising the steps of: 
in said radio: 

. ; . { , ; (a) , (determining, which of several,, predetermined 
regions said radio is located within; and,; f r *. T 
5 (b) responsive to said determination, automatically 

adjusting at least r one ..variable operating parameter. 
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4. A ^method for adjusting a radio, comprising the steps of: 
(a) determining said radio's distance from at least one 
predetermined fixed point; and, f ; ' v 

* (b) j • responsive to said determination, automatically 
5 adjusting at least- one variable operating parameter. 
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. 5. t A radio .haying, adjusting means, said adjusting means 
comprising: ^ ■ ; = 

means for determining, said radio's, location; and,, 
means responsive to said detennining means for 
5 automatically adjusting at least one variable operating ^ 
parameter. 
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6. A radio having adjusting ^ 
comprising: 

means for determining when said- radio is located within 
a predetermined region; and, - ^ ^ 

5 means responsive to said determining means for 

automatically adjusting at legist one variable operating 
parameter. 
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v 7- A . T^dio Aaying adjusting means, said adjusting means 
comprising: , 

:.r iS h , -means for determiijing which of several . predetermined 
regions said mobile radio is located within; , and, > . ■ 
5 means responsive to! said determining means for 

automatically adjusting at tleast one variable operating . i. 
parameter. 
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8. A radio haying adjusting means, said adjusting means 

comprising;. ., :J 

means frtr determining ; said radio's distance from at lea|st 
one predetermined i fixed point; and, 

< means responsive to skid determining means for 
automatically adjusting ki least one variable operating } ; 
parameter. 
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